A Novel Monoclonal Antibody to a Distinct Subset of Cutaneous Dendritic Cells  by Kolde, Gerhard et al.
A Novel Monoclonal Antibody to a Distinct Subset of 
Cutaneous Dendritic Cells 
Gerhard KoIde, Mansour Mohamadzadeh, Thilo Lipkow, and Jurgen Knop 
Department of Dermatology (GK), University of Munster; and Department of Dermatology (MM, TL, JK), 
University of Mainz, Mainz, Germany 
A monoclonal antibody was generated by immunizing rats 
wi th Langerhans cell (LC) - enriched epidermal celis ob-
tained from BALB / c mouse earskin after epicutaneous appli-
cation of the contact sensitizer 2,4-dinitrofluorobenzene 
(DNFB). The antibody 4F7 detects in normal mouse skin, 
few dermal cells showing the morphologic, phenotypic, and 
functional properties of accessory dendritic cells, but lacking 
Birbeck granules. The capacity to stimulate allogenic T cells 
in the mixed leucocyte reaction resembles that of freshly 
isolated LCs. After DNFB application, an increased number 
E pidermal Langerhans cells (LCs) show profound changes in their ultrastructure and phenotypic appear-ance after in vivo application of contact sensitizers. These changes are obviously necessary for the effective recruitment of antigen-specific T lymphocytes and in-
clude an endocytotic and cellular activation [1], a loss of the mem-
branous ATPase activity [2] , and an increased expression ofIa mole-
cules at the cell membrane [3]. In order to characterize the 
molecular events of these co-stimulatory signals in more detail, 
monoclonal antibodies (MoAbs) were generated against enriched 
Ia+ epidermal cells from mice treated once with subtoxic doses of a 
strong contact sensitizer. One of the antibodies, MoAb 4F7, recog-
nizes dendritic cells that represent a distinct subset of cutaneous 
accessory cells. 
GENERATION OF THE ANTIBODY 
The ear skin of nonsensitized BALB/c mice was painted with the 
subtoxic, although sensitizing, dose of 0.5% 2, 4-dinitrofluoroben-
zene (DNFB) . Six hours after treatment, Ia+ epidermal cells were 
prepared according to the method of Liu and Karasek [4] and in-
jected into DA/HA rats subcutaneously and intraperitoneally. After 
an immunization period of 4 months with six subsequent injections 
of cells, the rats were killed and spleens were removed. The isolated 
lymphocytes were fused with Ag 8 myeloma cells according to 
standardized methods [5]. From the growing hybridomas, a clone 
secreting MoAb 4F7 was isolated and recloned. This antibody be-
longs to the IgG 1 subclass. 
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of 4F7+ dendritic cells are found in the dermis and, in addi-
tion, some labeled dendritic cells occur in the epidermis. 
Some of the latter cells exhibit cytoplasmic Birbeck granules. 
Remarkably, there is no increase of the 4F7+ cells in the 
regional lymph nodes after DNFB treatment. These data 
suggest that the 4F7 antibody labels distinct dendritic cells of 
the mouse skin that are involved in the mediation of contact 
sensitization and probably represent immature LCs. ] Invest 
DermatoI99:56S-58S, 1992 
DISTRIBUTION AND MORPHOLOGY OF 4F7 CELLS 
The staining pattern of MoAb 4F7 was analyzed by immunohisto-
chemistry and pre-embedding immunoelectr~>n microscopy using 
methods described in detail elsewhere [6] . 
Few 4F7+ cells were found in the dermis of normal mouse skin 
(Figure lA). These cells were often seen in close apposition to the 
blood vessels. Immunoelectron microscopy revealed round-oval to 
spindle shaped dermal cells with numerous dendritic projections 
and a homogenous peroxidase labeling of their cell membrane (Fig 
2) . The well-organized cytoplasm of the mononuclear cells con-
tained mitochondria, endoplasmic membranes, and a few lyso-
somes, but no Birbeck granules or other specific organelles. In addi-
tion to the skin, there were few 4F7+ dendritic cells in the 
paracortex of the lymph node, the marginal zone of the spleen, and 
the mucosa of the colon. 
After epicutaneous application of DNFB to nonsensitized mice, 
both the light and electron microscopic immunostainings demon-
strated an increased number of the 4F7+ dendritic cells in the dermis 
(Fig iB). Moreover, some labeled cells were found in the suprabasal 
e~idermis . These cells occasionally exhibited typical cytoplasmic 
Blrbeck granules. The other labeled cells of the epidermis resem-
~led indeterminate dendritic cells on their ultrastructural organiza-
tIOn [7] . Remarkably, the number of 4F7+ cells in the regional 
lymph nodes was not increased after contact sensitization. 
CELLULAR AND FUNCTIONAL CHARACTERIZATION 
OF THE 4F7+ CELLS 
For these investigations, the 4F7+ dermal cells were separated and 
enriched from normal ears kin using the MoAb 4F7 and immuno-
ma.gnetic beads [8]. The ultrastructural examination of these prepa-
rations revealed small to medium-sized dendritic cells, which often 
showed a vesicular smooth endoplasmic reticulum, prominent 
Golgi regions, and some electron-dense lysosomes, but no Birbeck 
granules. 
On immunocytochemistry, all 4F7+ cells were stained with 
monoclonal antibodies against the common leucocyte antigen 
(CD45) and the Fe receptor II (CDw32). About 50% of the cells 
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Figure 1. Immunohistochemical staining of mouse ears kin for the MoAb 
4F7. A: Few positive dendntlc cells (arrows) In the dermis of untreated skin. 
(Magnification X 200.) B: Increased number of dermal 4F7+. cells and occu~­
renee of epidermal 4F7+ cells (arrows) 6 h after DNFB apphcatlOn. (Magtu-
fication X 200.) 
expressed Ia molecules at the cell membrane (Fig 3). No labeling 
took place with markers typical of mononuclear phagocytes (Mac-
1, Mac-2, Mac-3, F4/80), T cells (CD3), and Thy-l+ cells, or with 
the classical dendritic cell marker in the mouse, the MoAb 33Dl [9]. 
On cytochemistry, the 4F7+ cells were found to be strongly positive 
for the enzymes ATPase, acid phosphatase, and nonspecific esterase. 
Both the Northern blot analysis and immunoelectron microscopy 
demonstrated that the 4F7+ cells were capable of producing and 
secreting the cytokine TNFa 
Freshly isolated dermal 4F7+ cells were weak stimulators of the 
primary immune response in the mixed leucocyte reaction when 
compared to lymphoid dendritic cells [10]. The first experiments 
with cells cultured for 3 d showed a severalfold increase of the 
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Figure 2. Immunoelectron microscopy showing a dermal 4F7+ dendritic 
cell with peroxidase labeling of the cell membrane. (Magnification 
X 15,700.) 
stimulatory capacity as was also observed for isolated and cultured 
LCs[ll]. 
CONCLUSIONS 
The MoAb 4F7 detects in mice a membrane antigen on dermal cells 
that shows morphologic, phenotypic, and functional properties of 
accessory dendritic cells. By ultrastructure and immunophenotype, 
the 4F7+ cells are distinct dendritic cells that differ from all 
previously characterized dermal and epidermal accessory cells. 
The numerical increase in dermal 4F7+ cells and the occurrence 
of epidermal4F7+ cells after DNFB treatment suggest that the cells 
are involved in the mediation of contact sensitization and probably 
other inflammatory processes of the skin. This is further substan-
tiated by the capacity of the 4F7+ ce\1s to produce and secrete the 
pro-inflammatory cytokine TNFa 
.The 4F7 cells share several phenotypic and functional properties 
with LCs an~ may show cytoplasmic Birbeck granules under experi-
mental conditions. These features and the absence of increased num-
Figure 3. U ltrastructural immunogold labeling for the Ia expression in 
enriched 4F7+ dermal dendritic cells. (Magnification X 43,700.) 
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bers of 4F7+ cells in the regional lymph nodes after DNFB sensiti-
zation suggest that the 4F7+ cells represent immature LCs. 
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